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WHAT IS CLAIMED IS: 



1 1 . A method for adding and dropping channels from an optical transmission 

2 medium, comprising: 

3 receiving an input signal having at least two input channels; 

4 receiving an add signal having at least one add channel; 

5 transrnitting the input channels and the add channels through an optical 

6 switch matrix, the optical switch matrix having one or more optical switches that are 

7 capable of redirecting the input channels and add channels as they pass through the 

8 optical switch matrix; ant 

9 outputting \n output signal by configuring the one or more optical 

10 switches of the optical swit\fh m^tdx so that at least one of the input channels is replaced 

11 by the at least one add 

1 2. The mQUiod qppaim 1 , fimher comprising demultiplexing an input optical 

2 signal to provide inpul chanijeAsignals t/ the one or more optical switch. 

1 3 . The method o f clWr^, wherein each channel of the input signal has 

2 specific wavelengths. 

1 4. The method of claiiA^3, wherein the input signal is a wavelength-division- 

2 multiplexed optical signal. 

1 5 . The method of claim 1 ,Viirther comprising multiplexing signals on the 

2 channels to produce a multiplexed outpik optical signal. 

1 6. The method according to c\aim 1, wherein the optical switch matrix is a 

2 microelectrical mechanical system having aij array of micromirrors arranged on a 

3 substrate. 

1 7. The method according to claim S, wherein the micromirrors are capable of 

2 being in one of an active state for redirecting light passing in close proximity to the 

3 switch, and an inactive state in which light passingNjn close proximity to the switch is not 

4 redirected. 

1 8. The method according to claim 1 , wherein the optical switch matrix is an 

2 array of bubble switches, each being capable of redirecting light. 
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channel, and at least one 
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9. The method according to claim 8, wherein the bubble switches are capable 
of being in one of an active state for redirecting light passing through the switch, and an 
inactive state in \\hich light is not redirected as the hght passes through the bubble 
switch. 

10. A method for adding and dropping channels from an optical transmission 
medium, comprising: 

transnlitting input channels and add channels through an optical switch 
matrix, the optical switch matrix having one or more optical switches that are capable of 

irecting the input ch^inels and the add channels as they pass through the optical 
switch matrix; 

confifja:urtnft«Te^^ more optical switches of the optical switch matrix 
so that at least one of tfi^ in^ut clwmels is redirected away from a corresponding output 

e add channels is redirected to the output channel. 

1 1 . The method of felaim 1 0, further comprising demultiplexing an input 
optical signal to provide input channel signals to the one or more optical switch. 

12. The method of claim 11, wherein each channel of the input signal has 
specific wavelengths. 

13. The method of claim\l2, wherein the input signal is a wavelength- 
division-multiplexed optical signal. 

14. The method of claim id, further comprising multiplexing signals on the 
channels to produce a multiplexed output^optical signal. 

15. The method according to claim 10, wherein the optical switch matrix is a 
microelectrical mechanical system having an array of micromirrors arranged on a 
substrate. \ 

16. The method according to claim 15, wherein the micromirrors are capable 
of being in one of an active state for redirecting a\channel passing in close proximity to 
the switch, and an inactive state in which a channeKpassing in close proximity to the 
switeh-TSTTOtn^directed. 
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17. The method according to claim 10, wherein the optical switch matrix is an 
array of bubble pitches, each being capable of redirecting a channel. 

18. The method according to claim 17, wherein the bubble switches are 
capable of being in one of an active state for redirecting a channel passing through the 
switch, and an inactiv^ state in which a channel is permitted to pass through the bubble 
switch. 

19. A deviceYor adding data to an optical signal having a pluraUty of 
channels, comprising: 

a plurahty oY channel paths, one or more of the plurality of channels being 
directed to one or more OBtiftal switches; 

one ox/vaox^ light teources providing one or more additional signal at the 
one or more optical switclj; 

ites the one or more optical switch so as to 
"the on^ or more additional signals to one of the plurality of 
channels of the optical signal. 

20. The device of claim 1'9, further comprising a selector that selects, for each 
one of the one or more additional signal, the optical switch for adding the additional 
signal. 

21 . The device of claim 19, fiu^ther comprising a demultiplexer that 
demultiplexes an input optical signal to preside input channel signals to the one or more 
optical switch. 

22. The device of claim 20, whereii^ each channel of the optical signal has 
specific wavelengths. 

23. The device of claim 21, wherein th^ optical signal is a wavelength- 
division-multiplexed optical signal. 
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24. The device of claim 19, further comprising multiplexing signals on the 
channels to produce a multiplexed output optical signaK 

25. A device for dropping one or more channel signals fi-om an optical signal 



2 ^ving a plurality of channeIs»,comprising: 
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plurality of channel paths, one or more of the plurality of channels being 
directed to one oAmore optical switches; 

one\or more input port providing one or more channel signal at the one or 
more optical switchi and 

a controller that configures the one or more optical switch so as to 
selectively drop one or more channel signals. 

26. The device of claim 25, wherein each channel is associated with specific 
wavelengths of the optical signal having a plurality of charmels. 

27. The devicA of claim 26, wherein the optical signal having a plurality of 
channels is a wavelength-dWision-multiplexed optical signal. 

28. The device olf claimv25, further comprising a selector that selects, for each 

lal, the optical switch for dropping the channel signal. 

ther comprising a demultiplexer that 
L^plurality of channels to produce the channel 



ice ( 



one of the one or more q 

29. The d 
demultiplexes the ojitical 
signals. 

30. An optical swi 



aim 25, 



device, comprising: 
an optical switch matrix having one or more optical switches that are 
capable of redirecting optical channels passing therethrough; 

an input port coupled to the optical switch matrix that receives at least one 
channel from an optical medium and t^smits the at least one channel to the optical 
switch matrix; 

an output port coupled to ^e optical switch network that receives at least 
one output channel fi:*om the optical switclAmatrix and transmits the at least one output 
channel to the optical transmission medium} 

an add port coupled to the opt^al switch matrix that inputs add chaimels to 
the optical switch matrix; 

a drop port coupled to the optical\switch matrix that receives dropped 
cbannels-from-tiie-opttcaj-svyit ch matrix; and - 
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lerein the switches of the optical switch matrix can be selectively 
configured so thdt at least one of the input channels is directed to the drop port and at 
least one add channel is directed to the output port. 

3 1 . ThAoptical switching device according to claim 30, wherein the optical 
switch matrix includes a first array of switches and a second array of switches. 

32. The optical switching device according to claim 3 1 , wherein the first array 
of switches and the second array of switches are an N x M array of switches, and the 
input port and the drop bort are coupled to the first array of switches, while the add port 
and the output port are coupled to the second array of switches. 

33. The opticaRswitching device according to claim 32, wherein the optical 
switch matrix is a micfoele^trical mechanical system having an array of micromirrors 
arranged on a sub^ 

34. The oplical switchii^g system according to claim 33, wherein the first array 
redirects optical If hansels fi-o^ifme input port to the drop port, and the second array 

Vhe add port to the output port. 

35. The optical switching device according to claim 31, wherein the first array 
of switches is an M x M array of switches, and the second array of switches is an N x M 
array of switches, and the add port is coupled to the first array of switches and the input 
port, output port, and drop port are coupled to the second array of switches. 

36. The optical switching tievice according to claim 35, wherein the optical 
switch matrix is a microelectrical mecF^anical system having an array of micromirrors 
arranged on a substrate. 

37. The optical switching device according to claim 36, wherein an input 
channel is re-directed to a drop port by a front side of a first micromirror of the N x M 
array of switches, and an add channel is redirected to an output port by a fi"ont surface of 
a second micromirror of the M x M array of syitches and a back surface of the first 
micromirror of the N x M array of switches. 

38. The optical switching device according to claim 31, wherein the first array 
of switches is an N x M array of switches, and the second array of switches is an M x M 
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array of switched and the drop port is coupled to the second array of switches and the 
input port, output Rort, and add port are coupled to the first array of switches. 

39. The optical switching device according to claim 38, wherein the optical 
switch matrix is a micVyoelectrical mechanical system having an array of micromirrors 
arranged on a substrate. \ 

40. The optical switching device according to claim 39, wherein an input 
chaimel is re-directed to a drop porTwa^ont side of a first micromirror of the N x M 
array of switches and a front surface of me M x M array of switches, and an add channel 
is redirected to an output poJhy)t^^ of the first micromirror of the N x M 
array of switches. | 

41 . The optical switchiim-d^ce according to claim 30, wherein the optical 
switch matrix is a microelectricaLmechanjcal system having an array of micromirrors 
arranged on a substrate. 

42. The optical switching device According to claim 41 , wherein an input 
channel is redirected to a drop port by a front side of a first micromirror and an add 
channel is redirected to an output port by a back first surface of the first micromirror. 

43. The optical switching device according to claim 30, wherein the optical 
switch matrix is an array of bubble switches, each being^capable of redirecting light. 
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